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GLDJQRVHG LQ LQGLYLGXDOV DJHG  \HDUV >@ &ROOHFWLYHO\
O\PSKRPDVFDUFLQRPDVDQGJHUPFHOOWXPRUVDFFRXQWIRUPRUH
WKDQ KDOI RI WKH WRWDO QXPEHU RI GLDJQRVHV RI FDQFHU LQ WKH
\HDUROGSRSXODWLRQ>@
$GLDJQRVLVRIFDQFHUSRVHVDUDQJHRISK\VLFDOILQDQFLDODQG
SV\FKRVRFLDO FKDOOHQJHV IRU \RXQJ DGXOWV DQG WKHLU IDPLOLHV

















7KHUH LV DQ LQFUHDVLQJ LQWHUHVW LQ DQG JURZLQJ PRPHQWXP
UHJDUGLQJWKHFRQFHSWRI³SRVLWLYHSV\FKRORJ\´LQWKHFRQWH[W
RI FDQFHU >@ 3RVLWLYH SV\FKRORJ\ LQFOXGHV EXLOGLQJ DQG
VWUHQJWKHQLQJ WKH UHVLOLHQFH RI SDWLHQWV DQG WKHLU IDPLOLHV
IROORZLQJDGLDJQRVLVRIFDQFHUDGRSWLRQRIFRSLQJVWUDWHJLHV















WR KDYH D SRVLWLYH LPSDFW RQ VXUYLYDO DQG DVVRFLDWHG
SDWLHQWUHSRUWHGRXWFRPHVDQGFRSLQJ>@7KHDSSOLFDWLRQ
RISUHKDELOLWDWLRQVWUDWHJLHVLVEHFRPLQJPRUHHYLGHQWZLWKLQ
KHDOWK FDUH ZLWK D JURZLQJ HYLGHQFH EDVH UHJDUGLQJ WKHLU
EHQHILWV IRU SDWLHQWV XQGHUJRLQJ VXUJHU\ >@ VXFK DV
FRURQDU\DUWHU\E\SDVV>@




D SURFHVV RQ WKH FRQWLQXXP RI FDUH WKDW RFFXUV





WR UHGXFH WKH LQFLGHQFHDQG WKH VHYHULW\RI FXUUHQW













RI LQGLYLGXDOV DIIHFWHG E\ FDQFHU >@ 'HYHORSLQJ WDLORUHG
SUHKDELOLWDWLRQ LQWHUYHQWLRQVDQGDVVRFLDWHGSDFNDJHVRIFDUH
IRUSDUWLFXODUSDWLHQWJURXSVLVFULWLFDOWRHQVXUHWKDWWKH\DUH
UHVSRQVLYH WR DQG PHHW WKH SDUWLFXODU QHHGV RI WKHVH SDWLHQW
JURXSV 8OWLPDWHO\ GRLQJ VR PD\ KHOS LQFUHDVH WKH UDWHV RI
FRPSOLDQFH ZLWK WUHDWPHQWV FRQVHTXHQWO\ KDYLQJ D SRVLWLYH
LPSDFW RQ WUHDWPHQW VXUYLYDO RXWFRPHV >@ 'HVSLWH WKH
SRWHQWLDO EHQHILWV RI DQ HVWDEOLVKHG SUHKDELOLWDWLRQ SURJUDP
WKHUHLVDQRWDEOHSDXFLW\RILQIRUPDWLRQWKDWIRFXVHVRQ7<$
ZLWKFDQFHUZLWKLQWKLVFRQWH[W
1HZ LQWHUYHQWLRQV VKRXOG EH GHVLJQHG DQG GHYHORSHG LQ
FROODERUDWLRQ ZLWK WKH WDUJHW SRSXODWLRQ WR KHOS HQVXUH WKHLU
VXFFHVV (YLGHQFHEDVHG FRGHVLJQ LQ ZKLFK DQ LQGLYLGXDO¶V
H[SHULHQFH LV H[SORUHG DQG FROODWHG WR KHOS GHYHORS VHUYLFH
LPSURYHPHQWV >@ LV RQH UHFRJQL]HG ZD\ RI HQVXULQJ D
SHUVRQFHQWHUHG DSSURDFK IRU FDUH ,Q DGGLWLRQ \RXQJ
LQGLYLGXDOVDUHQRZGLJLWDOQDWLYHV>@WKXVGLJLWDOUHVRXUFHV









7UXVW DQG WKH 7<$ 6RXWK :HVW &DQFHU VHUYLFH 7KH SURMHFW
DLPHGWRSURYLGHHPRWLRQDODQGFOLQLFDOVXSSRUWWR7<$FDQFHU
SDWLHQWVXVLQJDKROLVWLFDJHDSSURSULDWHGLJLWDOSODWIRUP>@











7KXV FROODERUDWLYH HQJDJHPHQW SULRULWL]DWLRQ RI 7<$¶V







WHQDQWV RI WKLV VWXG\ $V WKH FXUUHQW HYLGHQFH EDVH IRU
SUHKDELOLWDWLRQFDUHLVOLPLWHGSDUWLFXODUO\IRU7<$ZLWKFDQFHU
WKLV LV WKH ULJKW WLPH WR GHYHORS DQ HYLGHQFHEDVHG DQG




RI DQ HOHFWURQLF SUHKDELOLWDWLRQ H3UHKDELOLWDWLRQ V\VWHP RI
FDUH WRVXSSRUW7<$GLDJQRVHGZLWKFDQFHU7RDFKLHYHWKLV
WKHUHDUHIRXURYHUDUFKLQJUHVHDUFKREMHFWLYHVXQGHUVWDQG
















ZLWK 7<$ DQG SURIHVVLRQDOV ZRUNLQJ LQ KHDOWK FDUH RU
WHFKQRORJLVWV ZRUNLQJ ZLWK GLJLWDO KHDOWK VROXWLRQV DQG
LQQRYDWLRQVLQLQGXVWU\RUWKH1+6DQGGHYHORSLQJWKHWKHRU\
WRLQIRUPWKHGHYHORSPHQWRI WKHLQWHUYHQWLRQ7KHRUHWLFDOO\





DQG WKH +XPEHU±%UDGIRUG /HHGV UHVHDUFK HWKLFV FRPPLWWHH





























































3DWLHQW GDWDEDVHV ZLOO EH VFUHHQHG IRU 7<$ ZKR PHHW RXU
LQFOXVLRQFULWHULDE\PHPEHUVRIWKH7<$FDQFHUWHDPDWWKH
UHFUXLWLQJVLWH)LJXUH$VWDIIPHPEHUZLOOILUVWDSSURDFK
SRWHQWLDOSDUWLFLSDQWV LQSHUVRQRUYLDHPDLO WR LQWURGXFH WKH
SRVVLELOLW\RISDUWLFLSDWLQJLQWKHVWXG\DQGWRSURYLGHWKHVWXG\
LQIRUPDWLRQ PDWHULDO 3RWHQWLDO SDUWLFLSDQWV ZLOO EH DVNHG WR
FRPSOHWHRUSURYLGHSHUPLVVLRQIRUWKHSUR[\FRPSOHWLRQRID




WRSOHYHO GHWDLOV RI LQHOLJLELOLW\ IRU LQYLWDWLRQV WR SDUWLFLSDWH
IURPWKHGDWDEDVHVLQSDUWQHUVKLSZLWKWKH7<$FDQFHUWHDP
6HOI5HIHUUDO
:H ZLOO DGRSW D YDULHW\ RI VHOIUHIHUUDO VWUDWHJLHV WR SURYLGH
7<$ ZLWK RSSRUWXQLWLHV WR SDUWLFLSDWH LQ WKH VWXG\ :H ZLOO
FLUFXODWH VWXG\ LQYLWDWLRQV LQ WKH IRUP RI UHFUXLWPHQW
DGYHUWLVHPHQWVRUSRVWHUVRUSRVWFDUGVDQGGLVSOD\WKHVHDWWKH
UHFUXLWLQJ SULQFLSDO WUHDWPHQW FHQWHU DQG YDULRXV RWKHU
HQYLURQPHQWDSSURSULDWHORFDWLRQVWKURXJKRXW6FRWODQG6RFLDO
PHGLDZLOOEHXWLOL]HGWRIXUWKHULQFUHDVHWKHRSSRUWXQLWLHVWR
UHFUXLW 7<$ ZKHUH DSSURSULDWH ZH ZLOO DOVR SRVW GLJLWDO
YHUVLRQV RI WKH UHFUXLWPHQW DGYHUWLVHPHQWV 6WXG\VSHFLILF
7ZLWWHU)DFHERRNDQGHPDLODFFRXQWVKDYHEHHQFUHDWHG:H
ZLOO DOVR FLUFXODWH LQIRUPDWLRQ WR RWKHU UHOHYDQW VXSSRUW
RUJDQL]DWLRQV ZRUNLQJ GLUHFWO\ ZLWK 7<$ ZLWK FDQFHU ,I
QHFHVVDU\SDLGDGYHUWLVHPHQWVRQVRFLDOPHGLDDQGLQWKHORFDO
SUHVVZLOOEHXVHGWRDLGUHFUXLWPHQW




PHW 7KXV WKH UHVHDUFK WHDP FDQ WUDFN UHDVRQV IRU
QRQSDUWLFLSDWLRQDWWKHVFUHHQLQJVWDJH
+HDOWK&DUH3URIHVVLRQDOV
5HVHDUFKHUV ZLOO GLUHFWO\ LQYLWH +&3V VXFK DV FRQVXOWDQW
RQFRORJLVWV SV\FKRORJLVWV DOOLHG KHDOWK SURIHVVLRQDOV VRFLDO















YLD HPDLO RU KDUG FRSLHV 3RWHQWLDO SDUWLFLSDQWV 7<$ DQG
SURIHVVLRQDOV ZLOO KDYH DW OHDVW  KRXUV WR IDPLOLDUL]H
WKHPVHOYHVZLWKWKHVWXG\LQIRUPDWLRQDQGWRGHFLGHZKHWKHU
RUQRWWKH\ZLVKWRSDUWLFLSDWH7<$DQGSURIHVVLRQDOVZLOOKDYH









7<$ZLOO UHFHLYH D VWXG\VSHFLILF FHUWLILFDWHRI SDUWLFLSDWLRQ
IURPWKHUHVHDUFKWHDPZKLFKPD\EHQHILWWKHLUSRUWIROLRIRU
IXUWKHU HGXFDWLRQ DQGRU MRE DSSOLFDWLRQV 7<$ ZLOO EH





SRVLWLRQ RI EHLQJ DQ H[SHUW RQ WKH JHQHUDO NQRZOHGJH RI







:H ZLOO FRQGXFW IRFXV JURXS GLVFXVVLRQV RU LQGLYLGXDO
LQWHUYLHZV ZLWK 7<$ ZLWK D KLVWRU\ RI FDQFHU GLDJQRVLV WR



















LQWHUYLHZV WR H[SORUH WKHLU SUHIHUHQFHV IRU WKH FRQWHQW DQG
GHOLYHU\RIWKHH3UHKDELOLWDWLRQV\VWHPRIFDUHLQFOXGLQJWKH
WHFKQRORJ\SODWIRUPWREHXVHGDQGWKHLUUHTXLUHPHQWVIRUWKH








EDVHG RQ SDUWLFLSDQWV¶ SUHIHUHQFH DQG DXGLR UHFRUGHG 7R
HQKDQFHRSSRUWXQLWLHV IRUSDUWLFLSDWLRQZHZLOODOVRSURYLGH
WKH SURIHVVLRQDOV ZLWK WKH RSSRUWXQLW\ WR FRPSOHWH D VKRUW





















SURWRW\SH ,I WKH LQWHUHVW IURPSDUWLFLSDQWVZDUUDQWVD IXUWKHU
IDFHWRIDFHPHHWLQJDVHVVLRQZLOOEHDUUDQJHGWRSUHVHQWWKH
SURWRW\SHWR7<$DQGSURIHVVLRQDOVWRJHWKHU+RZHYHULIZH









































































































QRLVH +RZHYHU WKH UHVHDUFK WHDP ZLOO OLVWHQ WR WKHP DV DQ
DLGHPHPRLUH:HZLOOWDNHSKRWRJUDSKVRIGHVLJQVKHHWVDQG
PDSVWKDWLQFOXGHSRVWLWQRWHVDQGVWLFNHUVWRDYRLGORVLQJWKH
VWLFN\ SDGV ZKHQ EHLQJ WUDQVSRUWHG IRU DQDO\VLV :LWK
SDUWLFLSDQWV¶ SHUPLVVLRQ ZH ZLOO WDNH SKRWRJUDSKV RI JURXS
ZRUNLQWHUDFWLRQVGXULQJVWUHDPVDQG
$V VXPPDUL]HG LQ 7DEOH  WKH GDWD RXWSXW RI WKH GHVLJQ
ZRUNVKRSZLOOFRPSULVHDQXPEHURIGLIIHUHQWGDWDW\SHVWH[WV
PDSVDQGGUDZLQJV7ZRUHVHDUFKHUVZLOOLQGHSHQGHQWO\FRGH
WKH GHVLJQ LGHDV EDVHG RQ D SUHGHILQHG DQG SLORWHG FRGLQJ
WHPSODWHXVLQJDOODYDLODEOHGDWDVRXUFHV7KHFRGLQJRIGHVLJQ
LGHDV ZLOO EH FURVVFKHFNHG EHWZHHQ WKH UHVHDUFKHUV DQG
GLVDJUHHPHQW ZLOO EH UHVROYHG E\ D WKLUG UHVHDUFKHU
,QGHSHQGHQWO\WKHWZRUHVHDUFKHUVZLOOVHOHFWWKH³VLQJOHEHVW´











QXPEHU E\ WKH UHVHDUFK WHDP IRU UHSRUWLQJ SXUSRVHV
3DUWLFLSDQWV¶ SHUVRQDO GHWDLOV ZLOO QRW EH UHFRUGHG RQ DQ\
LQWHUYLHZWUDQVFULSWVRUVXUYH\VRQO\WKHLUGHVLJQDWHGXQLTXH




















SDUWLFLSDQWV$QRQ\PRXV UHVHDUFKGDWD ZLOO EH VWRUHG IRU 
\HDUVDIWHUWKLVVWXG\KDVHQGHG$IWHU\HDUVWKHGDWDZLOO
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